GDNF family members and their receptors: expression and functions in two oligodendroglial cell lines representing distinct stages of oligodendroglial development.
Glial cell line-derived neurotrophic factor (GDNF), neurturin (NTN), and persephin (PSP) constitute a subfamily of transforming growth factor-betas (TGF-betas) with prominent roles in the regulation of neuron survival and differentiation. Although numerous members of the TGF-beta superfamily are important regulators of glial cell functions in health and disease, it is unknown whether any member of the GDNF subfamily may have functions in normal or pathological glial cell performances. To begin to address this issue, we have studied expression and putative functions of GDNF, NTN, PSP, and their receptors in two cell lines representing models for oligodendrocyte progenitor cells (OLI-neu) and immature oligodendrocytes (OLN-93), respectively. RT-PCR analysis revealed expression of all three growth factor mRNAs in OLI-neu and OLN-93 cells. Expression was weak in OLI-neu cells, while both NTN and PSP mRNAs were strongly expressed in OLN-93 cells. Furthermore, OLI-neu and OLN-93 cells expressed transcripts encoding the GDNF receptors Ret and GFRalpha-1. The two splice variants for GFRalpha-2 were exclusively synthesized in OLI-neu cells. Similarly, primary O-2A progenitor cells and enriched mature oligodendrocytes expressed Ret, GFRalpha-1 and GFRalpha-2 mRNAs. Both GDNF and NTN stimulated DNA synthesis monitored by BrdU incorporation of OLI-neu cells in a dose-dependent fashion. Co-administration of TGF-beta significantly reduced this effect. Similarly, PDGF co-applied with GDNF or NTN down-regulated proliferation in OLI-neu cells. In contrast, OLN-93 cells did not respond to GDNF or NTN with increased incorporation of BrdU. Expression of GDNF, NTN, and their receptors and distinct effects in two model cell lines of oligodendrocyte development suggest that functions of members of the GDNF family and their receptors may not be restricted to neurons and may be implicated in oligodendrocyte development.